
N e u t r o n  c o i n c i d e n c e  a s s a y
t o o l  m e e t s  t h e  n e e d s  o f  t h e
s i t e

In  the  cour se  o f  the  Rocky  F la t s  C lo su re  P ro jec t ,  approx imate ly
one  thou sand  g loveboxe s  and  hundred s  o f  p roce s s  ve s s e l s  have
b e e n  i d e n t i f i e d  a s  c o n t a m i n a t e d  w i t h  p l u t o n i u m .   T h i s  e q u i p -
m e n t  m u s t  b e  r e m o v e d ,  s i z e - r e d u c e d ,  a n d  d i s p o s e d  o f  a s  r a d i o a c -
t i ve l y - contamina ted  wa s t e .   The  ba se l ine  method  o f   in - s i tu  p lu -
t o n i u m  a s s a y  o f  t h i s  t y p e  o f  e q u i p m e n t  i s  b y  m a n u a l  g a m m a - s c a n
e q u i p m e n t .   T h e  R o c k y  F l a t s  E n v i r o n m e n t a l  T e c h n o l o g y  S i t e ,  i n
con junc t ion  w i th  the  Acce l e r a t ed  S i t e  Techno logy  Dep loyment
(ASTD)  p rog ram,  ha s  i den t i f i ed  nonde s t ruc t ive  a s s ay  equ ipment
wi th  lower  l eve l s  o f  s en s i t iv i t y  and  h ighe r  accu racy  fo r  th i s  work
as  a  c r i t i ca l  s tep  in  achiev ing  the  acce le ra ted  s i te  c lo sure  goa l  o f
2006 .   These  mea su rement s  a r e  needed  du r ing  the  deac t iva t ion
a n d  d e c o m m i s s i o n i n g  ( D & D )  p l a n n i n g  s t a g e  t o  o r g a n i z e  w o r k
t a s k s  a n d  b e t t e r  e s t i m a t e  t r a n s u r a n i c  ( T R U )  a n d  l o w - l e v e l  w a s t e
genera t ion  ra te s .

The  Decommis s ion ing  In -S i tu  P lu ton ium Invento ry  Moni to r
( D I S P I M ™  ) ,  m a n u f a c t u r e d  b y  B N F L  I n s t r u m e n t s ,  i s  a  n e u t r o n
c o i n c i d e n c e  a s s a y  t o o l  w h i c h  m e e t s  t h e  n e e d s  o f  t h e  s i t e .  T h e
s y s t e m  i s  c a p a b l e  o f  p r o v i d i n g  m e a s u r e m e n t s  a s  w e l l  a s  3 - D  i m a g -
ing  o f  p lu ton ium wi th in  g loveboxes  and  ve s se l s .    The  DISPIM™
System has  lower  sens i t iv i ty  and  g rea te r  accuracy  than  cur rent

on- s i t e  s y s t ems .   Th i s  improved  t echno logy  w i l l  p rov ide  a  means
to  accura te ly  map  p lu ton ium ho ld -up  in  p roce s s  equ ipment
awa i t ing  D&D and  the re fo re  p rov ide  paybacks  in  t e rms  o f  t ime-
s a v i n g s ,  r e d u c e d  T R U  w a s t e  v o l u m e ,  a n d  k e e p i n g  w o r k e r  e x p o -
s u r e  l e v e l s  “ a s  l o w  a s  r e a s o n a b l y  a c h i e v a b l e ”  ( A L A R A ) .   T h e
D I S P I M ™   S y s t e m  w a s  d e p l o y e d  s u c c e s s f u l l y  i n  S e p t e m b e r  1 9 9 8
wi th  on- s i t e  t r a in ing  ongo ing  th rough  December  1998 .
D I S P I M ™   i s  e x p e c t e d  t o  b e  u t i l i z e d  f o r  D & D  p l a n n i n g  i n
se lec ted  a rea s  o f  the  s i t e  beg inning  in  Summer  1999 .

T h e  D I S P I MT M S y s t e m  h a s
g r e a t e r  a c c u r a c y  t h a n
t r a d i t i o n a l  g a m m a - b a s e d
m e a s u r i n g  t e c h n i q u e s

Accura te  methods  o f  de te rmin ing  concent ra t ions  o f  p lu ton ium
c o n t a m i n a t i o n  i n  g l o v e b o x e s  a n d  v e s s e l s  a r e  n e e d e d  t o  a s s i s t  i n
work  p l ann ing  du r ing  d i smant l ement  and  s i z e  r educ t ion  ac t iv i -
t i e s .   Such  work  p l ann ing  inc lude s  the  s e l ec t ion  o f  pe r sona l  p ro -
t ec t ive  equ ipment  (PPE) ,  contamina t ion  cont ro l ,  and  TRU/ low-
leve l  was te  seg regat ion .

Es sent ia l l y  two  methods  a re  ava i l ab le  to  measure  p lu tonium
hold -up  in  p roce s s  equ ipment .   The  f i r s t  t echn ique  measu re s
g a m m a  r a d i a t i o n ,  a n d  t h e  s e c o n d  m e a s u r e s  n e u t r o n  r a d i a t i o n .   I n
us ing  t r ad i t iona l  gamma-ba sed  measu r ing  t echnique s ,  the  mos t
u se fu l  r ad ioac t ive  emi s s ions  a re  qu ick ly  ab so rbed  by  bo th  in -box
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m a c h i n e r y  a n d  l e a d  s h i e l d i n g .   T h e r e f o r e ,  d e p e n d i n g  o n  t h e
gamma mode l ing  t echn ique  u sed ,  a  po tent i a l  ex i s t s  t o  s i gn i f i c an t l y
o v e r -  o r  u n d e r - e s t i m a t e  t h e  p l u t o n i u m  c o n t e n t  o f  t h e  i t e m  b e i n g
mea su red .

Trad i t i ona l l y ,  the  s i t e  ha s  u s ed  on ly  gamma-ba sed  s y s t ems  to  mea -
s u r e  p l u t o n i u m  h o l d - u p .   W h e n  c o m p a r e d  t o  g a m m a - b a s e d  s y s -
tems ,  a  pas s ive  neutron coincidence  count ing  sys tem i s  not  a f fect -
ed  so  s i gn i f i cant l y  by  l ead  sh ie ld ing  and  h igh  background  rad ia -
t ion .   I t  w i l l  a l so  have  lower  l eve l s  o f  de tec t ion  and  g rea te r  accu -
r a c y  t h a n  g a m m a  s y s t e m s .

A s s a y i n g  m a d e  e a s i e r  w i t h
D I S P I MT M S y s t e m

T h e  D I S P I M ™   s y s t e m  i s  a n  i n - s i t u  g l o v e b o x  a n d  v e s s e l  a s s a y  a n d
imag ing  too l .   I t  ha s  been  de s i gned  to  a s say  g loveboxes ,  p roce s s
ve s se l s ,  and  equ ipment  hav ing  a  w ide  va r i e ty  o f  shape s ,  s i z e s ,  and
o r i en ta t ion s .   The  s y s t em wa s  deve loped  by  BNFL  In s t rument s
and  i s  be ing  u sed  a t  the  BNFL Se l l a f i e ld  s i t e  and  a t  o the r
E u r o p e a n  n u c l e a r  f a c i l i t i e s .   T h e  D I S P I M ™   i s  a  m o d u l a r  p a s s i v e
neut ron  co inc idence  count ing  sy s tem that  can  a s say  g loveboxes
and  ve s s e l s  in  p l ace  w i th  a  t yp i ca l  count  t ime  o f  a  f ew  hour s  and
de tec t ion  l im i t s  t o  app rox imate l y  one  (1)  g r am o f  p lu ton ium.
The  s i t e ' s  cu r rent  gamma-based  sy s tem has  a  de tec t ion  l imi t  o f
a p p r o x i m a t e l y  s i x  ( 6 )  g r a m s  o f  p l u t o n i u m .   T h e  D I S P I M ™   s y s -
tem' s  imag ing  capab i l i t y  p rov ide s  a  3 -D map  o f  the  d i s t r ibut ion  o f
the  p lu ton ium detec ted  in  the  g lovebox  o r  ve s se l .  

The  DISPIM™  sy s tem prov ide s  improved  sens i t iv i t y ,  accuracy ,
and  p rec i s ion  compared  to  cu r rent  methods ,  r e su l t ing  in  g rea te r
con f idence  in  measu rement  va lue s  ob ta ined .

M o r e  a c c u r a t e  m e a s u r e m e n t s  a l l o w  f o r  m o r e  e f f i c i e n t  p l a n n i n g  i n
the  fo l lowing  areas :  

· Ident i f ing  g lovebox  hot  spot s  fo r  s e l ec t ing  method  o f  decontami -
nat ion  (where  appropr ia te)

·  Formulat ing  s i ze  reduct ion s t ra teg ies

· S e g r e g a t i n g  T R U  a n d  l o w - l e v e l  w a s t e ;  r e d u c i n g  t h e  v o l u m e  o f
TRU was te  gene ra ted  on  the  S i t e  

·  Reduc ing  wa s te  management  and  d i spo sa l  co s t s  and  ea s ing  on-     
s i t e  in t e r im  s to r age  l im i t a t i on s  f o r  TRU was t e

· M a i n t a i n i n g  e x p o s u r e  l e v e l s  t o  A L A R A  t h r o u g h  p r o p e r  h a n -
d l i n g

·  P rov id ing  in fo rmat ion  needed  fo r  hea l th  and  sa f e ty  r ev iews

· E s tab l i sh ing  PPE requ i rement s ;  r educ ing  PPE requ i rement s  ( i . e . ,
f rom supp l i ed  a i r  su i t s  to
fu l l - f ace  r e sp i r a to r s )  wh i l e
mainta in ing  worker  sa fe ty ,
resul t ing  in  cost  savings
wi thout  add i t iona l  worke r
e x p o s u r e  r i s k

·  Establ i shing  support  s ta f f
r equ i rement s

T h e  D I S P I M ™  s y s t e m  i s  o n e
of  mul t ip le  technolog ie s  cur -
r e n t l y  i n c l u d e d  i n  t h e  R o c k y
F l a t s  A S T D  p r o j e c t .   T h i s
p r o j e c t  i s  j o i n t l y  f u n d e d  b y
the  s i t e  and  the  U .S .
D e p a r t m e n t  o f  E n e r g y  O f f i c e
o f  S c i e n c e  a n d  T e c h n o l o g y  ( E M - 5 0 ) .  O t h e r  t e c h n o l o g i e s  i n  t h e
A S T D  p r o j e c t  i n c l u d e  e n h a n c e d  m e c h a n i c a l  c u t t i n g  t o o l s  a n d  a
mobi le ,  WIPP-ce r t i f i ed ,  s t andard  was te  box  counte r .   

E M - 5 0  h a s  p r o v i d e d  $ 3  m i l l i o n  i n  s u p p o r t  o f  t h e  s i t e ' s  A S T D  p r o -
j ec t .   Of  th i s  $3  mi l l ion ,  approx imate ly  $1  mi l l ion  wi l l  be  u sed  to
p r o c u r e  t h e  D I S P I M ™  s y s t e m .   A d d i t i o n a l  s i t e  c o s t s  a s s o c i a t e d
w i t h  i m p l e m e n t a t i o n  o f  t h e  s y s t e m  a r e  a n t i c i p a t e d  t o  e x c e e d  $ 1
m i l l i o n .  T h e  D I S P I M ™   s y s t e m   w a s  d e p l o y e d  S e p t e m b e r  1 9 9 8 .

For further information about Rocky Flats
Contact DOE Communication at (303) 966-5993, or Kaiser-Hill Communication at (303) 966-2882, or toll free at (800) 269-0157

(press *82882# when you hear the automated attendant)

Also, additional information about Rocky Flats is available on the internet at: http://www.rfets.gov
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Make It Safe. Clean It Up. Close It Down.

U.S.  Depar tment  o f  Energy

A raised DISPIMt massembly.


